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doi:10.1016/j.sajb.2007.04.049
Extreme desiccation- and heat-tolerance of desert seeds: A
study on Welwitschia mirabilis
C.R. Whitaker, N.W. Pammenter, P. Berjak
School of Biological and Conservation Sciences, University of
KwaZulu-Natal, Durban 4041 South Africa
Welwitschia mirabilis is an almost legendary gymnosperm
endemic to the Kaokoveld Centre of Namibia and southern
Angola. The species is not only unique in many ways, but is
also is considered to be rare. Studies on the seeds of
W. mirabilis were originally undertaken at the request of the
National Plant Genetic Resources Centre (NPGRC) of
Namibia. This was a consequence of observations by the
scientists there that a great proportion of the seeds were
infected by a fungus, suspectedly (and now confirmed) to be
Aspergillus niger var. phoenicis, which was not only
associated with seed degradation, but apparently was respon-
sible for almost total seedling mortality. Consequently,
although the adult plants are extremely long-lived, a lack of
seedling recruitment could threaten the species with extinc-
tion. Eradication of the fungal inoculum from a significant
proportion of the seeds was ultimately successfully achieved
by the use of a fungicide based on the active principle,
tebuconazole. However, the quest for an effective means to
minimise or eliminate the inoculum, revealed many fascinating
aspects of the seeds themselves. Several of the treatments
attempted involved heating the seeds, and included microwave
irradiation, hot-water thermotherapy, and dry-heat thermo-
therapy. The seeds were found to be tolerant of exposure to dry
heat at 80 °C for 48 h (although the inoculum was equally
tolerant) during which the water concentration declined to the
remarkably low level of 0.007 g g−1 dry mass. In this dry
condition, seeds could stored at a −20, 5.5 and 16 °C for at
least two years (when the experiment was terminated) without
vigour or viability loss. This established W. mirabilis seeds as
being extremely heat- and desiccation-tolerant. As currently a
major challenge is to identify the determinants of desiccation-
and thermo-tolerance in orthodox seeds, those of W. mirabilis
are being investigated for the occurrence and characterisation
heat-stable proteins, notably LEAs and HSPs, and sugars.
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